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[ff^2] s-^tti^tf, (r^u;b) i=e;?-, t^vd— h 

- [S i (R 1 ) 2 _ b (OH) b O] m - S i (R 2 ) 3 _ a (OH) a (1) 
(^(p, R^itfR 2 ^ V^*X%^Igfn~2 0©T;i/=5f;i/», ^tS[6 
~2O07'J-M, £ ££1:^15115:7 ~ 2 O0T5;b^M, (R' ) 

3 Si- (R' li^*|5:i~2 0 (D lffiO^tTMtST'&oT, 3I©R' 

S£^U R 1 ^fc«R 2 ^2^_h#^E-r-5i:^, ^ti b&m-T'&^Tlb 

MfcoTV*T%i:V\, a&O, 1, 2, ££«:3£. bl£0, 1 

, t. frit 2 mli0~l 9 <DmWLT*$>Z> 0 fcfdV. a+mb^lt*5 

[ff^4 ] — ^ 1 IC^T m= 0 T^SfM 3 fa«<OS^#. 
[ff^5] ^;W1- 5 x - i/ a > D 7 7 - T'ig I feit¥^ 

^*£ffc¥^#^*tf>.tb# 1 . 8 1 ~4 CD WT^X**— #IC|B 

i ~ 5 ©vN-rti^— ^{ciH«^>m^= 
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[f#«i4] ^^^M^^^bfe^7K7>^tt*^2c.J^_h^i-S^-r^k 

Z-[S i (R 3 ) 2 _ b (Y* ) b O] m -S i (R 4 ) 3 _ a (Y' ) a (2 
) 

(5£tfJ, R 3 fc<fctf R%. VA-mt)^^iS[l — 2 0(Z)T;i/=3r;i/», mmWLG 
~2 0©7'J-M, ££&^iitfc7~2 0©77MM, (R' ) 

3 Si- (R' li&i&Rl ~2 0<D li©Wlltfeot, 3fl§©R' & 
H-tifeoTt)j:<, M^oTVATfe J:Va) -e^£*l£ h U ^-;i/7JV i/U =¥ 2/ 
S£^b, R 3 *7^»R%2^±#^E^-Sii^, *tie>l±ra— *^*t>T% 
£<, #|&oTV\T%J:V^ Y' ttzK»3lJ£il^©ilI*4>jKfeaSS:^*t. Zl±& 

2 0®77;^M, fifctt (R' ) gSi - (R* &_LSa£|siC) &6V^* 
. *BftSJ6Jl^©iD3!K^*tt3iS:^-r. ateO, 1, 2, *fett3&, b 
teO, 1, £fcW:2 Sr^-f. mteO~ 1 9 <DmmT*$>& 0 fc^U Zj^iDTK^ 
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a +mb^2tfe5z:i:&iMtStc!)i:tS. ) 

fa. 

o 

[^©im&m] 

[0 0 0 1] 

[0 0 0 2] 
[t£&tf>IM] 
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iff 5p 10 — 260193 



JC£^SiirS*i&#, #^4-5 54 4 4iC^V>t, T^'J^; 

SrSK«M£2/U^H^ii Fo i/7>ft#^ * tlirh7ADt/7>©# 
#TK:m^3i*5#»#W^3*lTV*<6. W6- 2 1 1 9 2 2tCte 

, *»S^3KU^^/7-f FfeBB^JWKl^UT^MKifflv^ifcJCJ:*;, *T 

[0 0 0 3] 

-;i/Stn Fns/u^/SS:ff***ofl:^<&tt5p3cfe-eA#^HSl-efe»;, rcz> 

[0 0 0 4 ] 

t£oT#$B(J8lc;i3V>Ttt, *5i««K<«I»S*ifc, 4>&<fcfc-o©5fcjgfc: 
[0 0 0 5] 
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[0 0 0 6] 
[0 0 0 7] 

. ^r^^jgc^^^LfeinTK^jBttiss: 2 ojgA±^t-s^-r ^b^&^An^- 
[0 0 0 8] 



-[S i (R 1 ) 2 _ b (OH) b O] m -S i (R 2 ) 3 _ a (OH) a (1) 

~2 0©7 , J-M, *fettK*»7~2 0©7 9;i/3f/l/3k (R* ) 

3 Si- (R' tt£B5fH&l -2 Otf) liOWiit'feot, 31®R' 

|wi-'-e^>oT ; fo«k <> ^^otv^ttiv^ -e^£*i£ h y ^-;i/*V */n*$/ 

<fc<, M&oT^TtJ:^,, a«0, 1, 2, *fc»3&, b fcfc 0 , 1 

, $.f=.lZ2$:jjk-? 0 m&0~ 1 9 <D^ifcT'&-g>„ fc£U a+mb^lT'ife5 



11-3077929 
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o 

[0 0 0 9 ] 

- (CH 2 ) n -CHg, -CH (CH 3 ) - (CH 2 ) ,,-CHg, -CH 
(CH 2 CH 3 ) - (CH 2 ) n -CH 3 , -CH (CHgCHg) 2 . -C 
(CH 3 ) 2 - (CH 2 ) n -CH 3 . -C (CH 3 ) (CH 2 CH 3 ) - ( 

CH 2 ) n _CH 3 > ~ C 6 H & _C 6 H 5 ( CH 3> * _C 6 H 5 (CH 
3 ) 2 , - (CH 2 ) n -C 6 H 5 , - (CH 2 ) n -C 6 H 5 (CH 3 ) , 

- (CH 2 ) „-C 6 H 5 (CH 3 ) 2 

(nttojgA_t©«E»T?, &m<Di*mmmm$2 oj^t) 
*ftm<Dt/^; -jimt i^xit. ^icj^^icte. -si (ch 3 ) 2 o 

[0010] 

-n-^ntf;K 7^ u^/K>f y^nif/u, 79VJim—n 

-zr^-ji, (^^) 7i"j;i/i>fy^f;i/, (^*) ?i"J^9-tert- 

•fJ-Jl, 7^'J;i/i-n-^>fM 7 9 V Jim- n -/\dp 

;k #) n-;r?^;K (* *) 7* v jim- 2 -x^;^ 

r^u;i/^/-;K 7? iui/^^k 7 

? u^f-t^k #) 7* u;i/Si7 3i-^ u #) r * v jim hji4 

Jl. 79 Vfl/Wf<yi?M 7? vjim- 2 h^r>>x^;i/ 

, 7? u 3 h^PS/^;i/> 7^'JM-2-tF 

D^5>x^;i/, 79 V Jim~ 2-H^U^yfu^Jl, 7 9 
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#5p 10 — 260 193 



A/l-2-;t-7^nif^, #) 7^ u;i/^A°-7;i/^-n^^;i/, ( 
7? y jiWLVrt-yn/Hru*?' y ;i/^2 -/\°- 

x^;k y jvm- 2 -A-y^^o'v^-T^i/x^-;^© 

A- ? jix-u 31?- uy^ A-7;i/^-n^ntri/>, ~7vik\±— y ^y^o^-yv 

^ , xf^7l/^5 F. 7u tr;i^i/^f * F, :/^;i/^i/>r ^ F\ ^^rt/;i/Vl^ 
K. t7f;PYl/>f^ K, Kf^;i/VU>f ^ F. ^t7V A'TU-f 5 F, 
7x-^7i/^f^ F\ i/^nA^ri/;P7i/>f5 h*f®vi/>f^ KS=e;7- ; 
7 ^7 y n — h y ^ # ? y n — h y ;b^<z>~ h y ^itf^-^^ y v- 
; y;i/T^ F. y;byi* F^©7^ KS^^-Zi/^^/^- ; » 

I&if— -futtynv—fr. v/^vym^-fr. SIfS§tf-;k SASft 
if - \^—;ini^^-)vm ; x^ tf u y^<D7)V>r yM ; 
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M © 

[00113 

© *»W©M-&#©^JI^^ tftfc-bli^^i (Mw) 

^•i (Mn) (Dit (Mw/Mn) tCoV^Ttt4#lCtH|g«:J&;V* 0 LjG*U 

X&l. 8*S93^»*L<. <fc*J^^b<til. 7J^T, £ £>tC^;J:b< kfcl 
. 6J^T. 3&JC#SL<tt:l. 5 fiAT. £ "blc^i; b<te 1. 4J^T, 

^□7h^77^- (GPC) T*Wfe^Z>(Z>fj i m : b--MWlX*2bZ> 0 #tfr*§£L 
[0 0 12] 

^^^•^^©^aKl^V^TttWtCiaiSttJ&V^, 500—10000 
©#5fc<7)#&#^gi£;ruc< <, 1 0 0 0 0 0 J£U:T?&* myftv^ 

# sit ic * § m&tfte s o 

tefcVV, S/7; -;vS£^1"£Sl^ttcD^&1^&(CoV^&, Ad van 
ces in Inorganic Chemistry vol. 42, 
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4#5fZl 0—260193 



P. 1 4 2 (1 9 9 5) (DP. D. Lickiss (Dm*. S e 
[0 0 13] 

[0 0 14] 

<mat> 

[0 0 15] 

r-mm&^ifjjjvm&m} \ttm^.^mx^^t>\ zcD^mxit^^ 
<D-m^m&&*m&o tLr=.m^iz z<d=ej -^-^^^v^Miz^o^m 

[0 0 16] 

xm^%:&z.teo z\tiz£ vjfcmz^mm*ii^&¥-ji&m&fci)mt>ftz> 
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[0 0 17] 

©St bv^ans^y*^/M-&*e» ^ihHiWjgr y ic< <, 

*dfr*|f©2fcV* (Mw/Mntfl. 1 — 1. 511) <b tl* £ *> iC 

[0018] 

[0019] 

TVn§ 0 -?-(Z)Mi: L/Tli, ££;>LtfS»-^-;i/ • • y • 4*5 jb/b 
y-t?-X^-r - (J. Am. Chem. Soc. ), 1 9 9 4^, 116 #, 7 

L/^p (M a c r o m o 1 e c u 1 e s ) „ 1 9 9 4$, 2 7^, 7 2 

2 8 mz^k £ *i£ J: e> fcn h n 2/ Rfl; if© 9 ^fft^J ^ * 

^^7;i/fi-o"J (Atom Transfer Radical Polyme 



1 0 
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rization:ATRP) & Etf&tf £*l£ 0 
[0 0 2 0] 

LTttM^-i^M atyjaszewskie>> • • 7* U 

3t7> • ^r^*^/V-9-x^-f - (J. Am. Chem. Soc. ) 1 9 9 5^, 
1 1 7t, 56 141, V^D^E U^czl — JVX (Macromolecule 
s) 1 9 9 5^, 2 8f, 7 9 0 II, (Science) 199 

6*£, 2 7 2i, 8 6 61, WO 9 6/3 04 2 1 #£t|g, WO 9 7/18 2 
4 7 W£S awamotofb, V# l/3p 3.-/1/ X (Macro 

molecules) 1 9 9 5^, 2 8i, 1 7 2 1 K& £f#iMf£> *l£o 
[0021] 

^©M^^li— »»cScfe&— h U -^ViJ/V (=N-0 • ) £ 

3*ifcv^ 2, 2, 6, 6-M&- 1 - tZ^V V—A/**ri/^Vijn' J i>2, 
2, 5, 5 -mm- i -tf n u V-fr***/ 1 ?*?!]^. aMKfc Kn*S/7S 

5 L ;i/^©j^^4^T©T;i/=¥;i/»^Ji^7rfe-5o ^ft»^hn*s/7y 

-y^AM^iilltli, RRJtliSJl&V^ 2, 2, 6, 6-^h^*^ 
^l-^'jy-^^^^ (TEMPO) , 2, 2, 6, 6-^h 
l -n°^U 2, 2, 6, 6-^h^*^;i/ 

-4 -sT^r V- 1 -tf^U S? — ^/^-^f*/^^*^, 2, 2, 5, 5--rN^* 



£BSE#¥ 11-3077929 
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f^/- i -t:n u y-^*^r'>7S?*fl/, l, i, 3, 3 --r- 2 

;i/ (galvinoxyl) 7 'J - 7 A ^/f 7'j-7^^;i/?:fflV^ 
[0 0 2 2] 

± SB v * ;i/ * y t? > » ^ v ts Kit %M £ W m £ n z> . v # ;i/ * 

vif>tfM£^ Vti )hft$iffl £ <DRl&£.l8.toifim&WM&m £ & o Ttfim^tt 
— l o^;«st^5„ 

[0 0 2 3] 

K£LTte, H5£tt2*i&v^ "C>y>f ;w*-;4-3rS/ K, y-?n^ )\,rt-3r 
-sK*-K tf* (4 - t U^i/fr) rt-**r*/*?1]-&* — 

>y>f ;i/7\°-^^r>> f##* lvn„ $e>ic A-^^riy K©f^*>y icrytfx 
^fv^fa-h u ^©i^j&^^^^ttry-fb^^^y^^/^M* 

[0 0 2 4] 

Macromolecules 1995, 28, 2 9 9 3T«$tltV^ 
[0 0 2 5] 



1 2 



msE4W 11-3 




Ifr ^ S> # ;v £ &c o v n T m v > £ % © i: m M t> & v ^ . 

[0 0 2 7] 



1 3 
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luvtf—Mk&ys'P. *<y V)\,mz;\u>f yarns' z>ik&%o) . &sv%teAn 

[0 0 2 8] 

Tfllv^tis., -en^co^^Mi: ltd 

o — , m-, p -XCH 2 -C 6 H 4 -CH 2 X. o — , m-, p-CHgC 
(H) (X) -C 6 H 4 -C (H) (X) CH 3 , o-, m-, p- (CHg 
) 2 C (X) -C 6 H 4 -C (X) (CH 3 ) 2 

(fceu jiis^*, c 6 H 4 ii7 3L-uym*m? 0 xizi&m. Mm, 

R0 2 C-C (H) (X) - (CH 2 ) n -C (H) (X) -COgR. RO 
2 C-C (CH 3 ) (X) - (CH 2 ) n -C (CH 3 ) (X) -COgR, 
RC (O) -C (H) (X) - (CH 2 ) n -C (H) (X) -C (O) R, 
RC (O) -C (CH 3 ) (X) - (CH 2 ) n -C (CH 3 ) (X) -C ( 
O) R 

mzm-t. niio~2 o vt&WLitmv. x&i&st. Mm. n^^^^-r) 

XCH 2 -C (O) -CH 2 X, H 3 C-C (H) (X) -C (O) -C (H 
) (X) -CH 3< (H 3 C) 2 C (X) -C (O) -C (X) (CH 3 ) 2 
, C 6 H 5 C (H) (X) - (CH 2 ) n -C (H) (X) CgH 5 

) 

XCH 2 C0 2 - (CH 2 ) n -OCOCH 2 X, CHgC (H) (X) CO 
2 - (CH 2 ) n -OCOC (H) (X) CH 3% (CH 3 ) 2 C (X) CO 
2 - (CH 2 ) n -OCOC (X) (CH 3 ) 2 
(_LfS5£tK n[j:l~2O0ll^t) 



1 4 
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10 — 260193 



XCH 2 C (O) C (O) CH 2 X, CHgC (H) (X) C (O) C (O) 
C (H) (X) CH 3< (CH 3 ) 2 C (X) C (O) C (O) C (X) (C 
H 3 ) 2% o-, m-, p -XC H 2 C0 2 -C 6 H 4 -OCOCH 2 X > o 
-, m-, p-CH 3 C (H) (X) C0 2 -C 6 H 4 -OCOC (H) (X 
) CH 3 , o-, m-, p- (CH 3 ) 2 C (X) C0 2 -CgH 4 -OCO 
C (X) (CH 3 ) 2 , o-, m-, p -X S 0 2 -C 6 H 4 - S 0 2 X 

•fz>&m$gfcmfoT*&z> a ^nz#?$. l, v^<£> £: ut, omom. i mom. 2 
ffl> Mitm-m. a^-fb»-«i, j/7«- & shus— ffiu ifiitasitBftfe— 

m^T'fe^o IBffc-£4&£JB^£^-&, £iS#)££:#>lC 2, 2' -tftT 

'J 1, 1 0-7xt>hny>M-e®im rh7 

2fiBf(D^'fl:;i/7 1 — f> h U (RuC 1 

2 (PPh 3 ) 3 ) tiMItbT^St'feSo ^f->)^ifel:i!li:LT 

ffiv^ ?Sffifbfflli: urr;i/^ -^tj^^j/ K^*^iu$tie 0 J€ 

JC, 2 f®i® tf ^ h 'J 7 i ' 7 (FeCl 2 (PPhg) 2 

) , 2ftHi<7)->y>7-;i/Ofcf^ h U 7i-M^7^« (NiCl 2 (PPh 
3 ) 2 ) , 2ffi(D-yTJ]s<D¥* hV ^Jl^^y^f (NiBr 

2 (PBu 3 ) 2 ) fc, M^ilLT^3iT?$>S 0 
[0 0 2 9 ] 



fBfE#¥ 1 1-3077929 
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>^©>r h>3M§gg ; j-jv, yn/w-;w -fv^n/W 

-;k n-^*^;i/T;i/n— t e p t - 7*f ^rw - W7^-^ 
; T-fe b - b y ;K ^"n fcT.^-r- h U ;K h y - h y 

[0 0 3 0] 

Z.(DM&1£. Pg^te;**l&V^\ 0~2 0 Or^^H^ff e> 
^L<li. 1 5 OTCOffiffl-e&So 

<T;i/^r-;i/a#A> 

£(T© (A) ~ (C) JCfeV^T^#»Kl«^L/TSiWr<&^r*ie>K:RSSn 
(B) j\u¥ >Z'pte< n=h i mm m^T. i©;\n^ 

-C (R 5 ) (R 6 ) (X) (3) 
[0 0 3 1] 
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#&C^j££;ftfcVAjb\ 0kibmz&?klZ&'<Z> (A- a) ~ (A-b) 

(a- a) v ^yy^vjjjvm&izi: y t^^m^fle srsic m 

H 2 C = C (R 7 ) -R 8 -R 9 -C (R 7 ) =CH 2 (4) 

t)<fcV^ R 8 li-C (O) O- . tfr&o-, m-&L<W:p 

LT^TtiiV^illfcl ~2 0 <£> 2 flSO^^Xfc^ft-. R 8 #:c;* ^^(D^ 

^DtTl/^^COT;!/^ ; o-„ m-, p-7i-l/>S;/<>i?;i/if 

odt^;i/^p;i/S ; - ch 2 ch 2 -o-ch 2 -^-o-ch 2 -^©x-t 

[0 0 3 2] 

±m-m^4 <D{£&&<Dtp"e%* A##&£*e&s iivO TIB© =fe© 

H 2 C = C (H) C CO) O (CH 2 ) n -CH = CH 2 , H 2 C = C (CH 

3 ) C (O) O (CH 2 ) n -CH = CH 2 

±8B©#^tC33V^T, ntt0~2 0<D&m$:M-tc 

H 2 C = C (H) C (O) O (CH 2 ) n ~0- (CH 2 ) m CH = CH 2 , 

H 2 C = C (CH 3 ) C (O) O (CH 2 ) n ~0- (CH 2 ) | CH = CH 

2 

±&<D&&K.i5\*X. n 1 ~ 2 0 (Z>I8E«, mtt0~2 0 (D^iSC^^-To 
o-, m-, p -i/^—frKyHy^ o -, m-, p-H 2 C = CH-C 6 H 
4 -CH 2 CH = CH 2 , o-, m-, p - H 2 C = C H - CgH 4 ~ C H 2 
-C (CH 3 ) =CH 2 , o-, m-, p -H 2 C = CH-C 6 H 4 -C H 2 
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o o 

CH 2 CH = CH 2 , o-, m-, p - H 2 C = C H - CgH 4 ~ O C H £ C 
H = CH 2 , o-, m-, p -H 2 C = CH-C 6 H 4 -OCH 2 -C (CH 
3 ) =CH 2 , o-, m-, p -H 2 C = CH-C 6 H 4 -OCH 2 CH 2 C 
H = CH 2 , o-, m-, p-H 2 C = C (CH3) -CgH 4 ~C (CH3 
) =CH 2 , o-, m-, p-H 2 C = C (CHg) -CgH 4 -CH 2 CH 
= CH 2> o-, m-, p-H 2 C = C (CH 3 ) -CgH^CHgC (C 
H 3 ) =CH 2 , o-, m~, p-H 2 C = C (CH3) -CgH 4 -CH 2 
CH 2 CH = CH 2 . o-, m-, p-H 2 C = C (CHg) -C g H 4 -0 
CH 2 CH = CH 2 . o-, m-, p-H 2 C = C (CHg) -CgH 4 -0 
© CH 2 -C (CH 3 ) =CH 2 , o-, m-, p-H 2 C = C (CHg) -C 
gH^ — O C H = C H2 

[0 0 3 3] 

(A-b) v if>^^^*;i/M^-icj: *; 'if-^*lM&^t5Bic, M 

o 

[0 0 3 4] 

H 2 C = C (R 7 ) -R 10 -C (R 7 ) =CH 2 (5) 
[0 0 3 5] 

18 ffifl#¥ 11-3077929 




4#^1 0 — 2 6 0 1 9 3 



5 icws fisted £ LT&mzmfeznte^-kK x^^m^x* 

&&£:v^z:£:fr£>, l, 5 -^Wz-y. l, 1 zyzLy^ i, 9 

_tia-&j£ffi (A) <z)i^ii(cfii7;i/^r-;i/S$:iAts relets, 
7;i/^-;i^£:4>&< iM^t-5^-;wfcS^tt©i^j&#&&c£v^tt. 
— ^^fcy ic#A$ti€>T;i/^^.;i/«(Z)f[i^i^j: vmMT*$>z>*frb (a- 

b) ©#Ss#8F*tA*. 
[0 0 3 6] 

wM-t&^&t LTizmzmfctztite^tiK Mifc&Hz&mzT&^z (B-a) 

- (B-d) (D^mteEtmvfZZ.t.tfT^Z. 
[0 0 3 7] 

(B-a) m&<*3&B<DnU>f>. ft&L<iZ—M&:3T*mZft2>/\U>f2s 

JB-fb-^ft £ $ -& T /\ n > £ fit £ 

[0 0 3 8] 

H 2 C = C (R 7 ) C (R 11 ) (R 12 ) Sn (R 13 ) 3 (6) 

mwi ~ i o<DT)V*c;],m. KIHR6~iO07'J-;i/a, 7 ~ 
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zmr. ) 



[0 0 3 9] 

(B-b) l^^©An^>, U<«-^3 H%.t*nZ>;\U>fy 
M + C" (R 15 ) (R 16 ) -R 14 -C (R 7 ) =CH 2 (7) 

^z^mmmi — z o® 2 R 15 £j:rFR 16 i±fc=fe>ic;2j;i/A 

5R*fett^3gjRl~l 0©y;i/3f;i^%L< tt^x-;!/^^. R 15 £J:tf 
R 16 ©m^-©5l^i:LT^. -co 2 R (x.;*^;i>») . -c (O) R (*r V 
i) , -con (r 2 ) (y ^ K26) > -c o s r , -c 

^ n , -no 2 (_hn» m-tfmtfbftZo wmmRtegtmrn 

1 — 2 0<DT)l*rJl&. m.MWL6~2 0 <£>y U £. te^flii& 7 ~ 2 0 <E> 

r^^^Sffey, ^^b<«^iS[i~i o©y;i/^r;i^S ; fe;b< i^^x^ 

^/3£^S>*. R 15 £<fctfR 16 i: -C0 2 R, -C (O) R£<fctf-C 

4gty>^^^A>r^->^ bt», -r h^*^;i/y>=e-? 
A>r^->, 5=- h^m5 L ;i/y> ; E-^A-r^->, h y ^^;i/^>^;vy>^-^ 



[0 0 4 0] 
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H 2 C = CH-CH (C0 2 CH 3 ) H 2 C = CH-CH (C0 2 C 2 H 
5 ) 2 , H 2 C = CH- (CH 2 ) n CH (C0 2 CH 3 ) g , H 2 C = CH 
- (CH 2 ) n CH (C0 2 C 2 H 5 ) 2 . o-, m-, p-H 2 C = CH- 
C 6 H 4 -CH (C0 2 CH 3 ) 2 , o-, m-, p-H 2 C = CH-CgH 
4 -CH (C0 2 C 2 H 5 ) 2 , o— , m — , p — H 2 C = CH — CgH 4 ~ 
CH 2 CH (C0 2 CH 3 ) 2 , o-, m-, p - H 2 C = C H - CgH 4 ~ 
CH 2 CH (C0 2 C 2 H 5 ) 2 . H 2 C=CH-CH (C (O) CH3) ( 
C0 2 C 2 H 5 ) , H 2 C=CH- (CH 2 ) n C H (C (O) CH3) (C 
0 2 C 2 H 5 ) , o-, m-, p -H 2 C = CH-C 6 H 4 -CH (C (O) 
CH 3 ) (C0 2 C 2 H 5 ) . o-, m-, p — H 2 C = CH — CgH 4 ~ C 
H 2 CH (C (O) CH 3 ) (C0 2 C 2 H 5 ) % H 2 C = CH-CH (C ( 
O) CH 3 ) 2 , H 2 C = CH- (CH 2 ) n CH (C (O) CHg) 2 , o 
-, m-, p -H 2 C = CH-C 6 H 4 -CH (C (O) CHg) ^ o -, 
m-, p -H 2 C= CH-C 6 H 4 -CH 2 CH (C (O) CH3) 2 . H 2 
C = CH-CH (CN) (C0 2 C 2 H 5 ) , H 2 C = CH- (CH 2 ) n C 
H (CN) (C0 2 C 2 H 5 ) , o-, m-, p — H 2 C = CH — CgH 4 ~ 
CH (CN) (CO £ C 2 H 5 ) , o-, m-, p - HgC = C H - C g H 4 
-CH 2 CH (CN) (C0 2 C 2 H 5 ) , H 2 C = CH-CH (CN) T 
H 2 C = CH- (CH 2 ) n CH (CN) 2 , o -, m-, p - HgC =C H 
-CgH 4 -CH (CN) 2> o-, m-, p - HgC = C H - CgH 4 ~ C 
H 2 CH (CN) 2 , H 2 C = CH- (CH 2 ) n N0 2 , o-, m-, p- 
H 2 C = CH-CgH 4 -CH 2 N 0 2 , o -, m-, p-H 2 C = CH-C 
6 H 4 -CH 2 CH 2 N0 2 . H 2 C = CH-CH < C 6 H 5> (C °2 C 2 
H 5 ) , H 2 C = CH- (CH 2 ) n CH (CgH 5 ) (C0 2 C 2 H 5 ) . 
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o-, m-, p-H 2 C = CH-C 6 H 4 -CH (CgHg) (COgCgH 
5 ) , o-, m-, p -H 2 C = CH-C 6 H 4 -CH 2 CH (CgHg) ( 
C0 2 C 2 H 5 ) 

jbfS5£c^ nui ~ i oommzm-t* 

[0 0 4 1] 

±M\t^m-frh-7u h > Swisses— «5$ 7 (DXjvrt-jtyn-r&fcMziz 

th 1 ;^^, 7VJ?A. U ^A^caT^U&M ; ±b U ?A* h\ 
*U tfA*>3f*/K, U^A* F, th'J^Axh^ri/K, #V?A 

x h 3r i> F, U h 3f 2/ F» th'J^-t ert-^h^>K, # D 

i?A- t e r t-^h^ri/ Ff 0^17^3^^/ K ; b V V J*. m.WLJ] 

7kMfcJjV l±m<Dikm\Lm ; TKHitf:-*- h U ^A, TK^b^U^A, *^;i/V 
^A, rn^;i/U A^©?Kiift^ ; n -^;i/U ^tf A, tert-^- 
;i/U^-^A. 'Jf ^Ai/^f v^n tf ;i/ y ^ F, U^^A^^-U-^^^/^S/^S? 

^;v~r ^y^(DT)v^rjvr y^b^^f-^^ uyi/T^y. *iy#*5- 

)]sZ/3i^l/y b U75 >^©/K > ; l^U fcTn U >^©tf V i?y& 

. b<t±l~l. 2^4T?&£ 0 

[0 0 4 2] 

±IBcd#;w^-^>£: LT4^7>^-?A&=&£gffi-e^£ 0 # 

AA^-T K$r^$-&-&31i:{CcfcoT#e > ti&o 43&y:/^rL^AA^ Ffc 
btS, ^ h7^f^7> ! E- , >AA5'f F, fh7if^7> : E-'?AA7 
>f F, F'J jlfM>^7> : E-^^5>f F, FU^f;vFf^;i/7> ; E 
"-!7AA7^ F. fh77'f;i/7> : E- , ?^7'f FV^StlS. 
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• 



[0 0 4 3] 

y;i/=i-;K t e r t -^;i/T;n3-;i/^(Z)T;i/ii-;i/^5^^ ; y-fe b— h 
V b y /< y V— h V JV^<D- h y jv&mm ; 

SPi^f;i/f®x^fMl ; ^uyjj-tf*- k -fu^vyii-tf* 

f©7^ K^t83l ; ^^^;j/^;i//Jx^s> K#©x;i/^^i/ K3M8iK*$#S£wr£> 

[0 0 4 4] 

±fB(DMIg^{c^«'l4>ft;-a-#?$:#M$-&S z. £ ic«fc y — JK^C 7 Testis 
(B-c) fi^^©^D>f>. ^£ L< tt— flg:i£3 -«£;ft£/\n^> 

myitis® nKfo-z^z xm„ 

[0 0 4 5] 

o Mz.it* ^ntfy^riz^)i/&<D£?temMm$:m?z>TfrJr-jim&mit 
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m 



[0 0 4 6] 

(B-d) M-^fr*iB©^n^>, L< tt-jR*3 T?*3*i*/\n$*:/ 
&sl>fc< HS^t-3^-;i/^Si^Mc, T3B— JK^8^T*S*isr^/-?r 

- t/ y — # > x » ria— «55 9 £ *x s r ;i/>r - # 

CH 2 =C (R 7 ) -R 14 -0"M + (8) 

(5£#, R 7 , R^^^^M+^^bfe^CDil^T'feS., ) 
CH 2 =C (R 7 ) -R 14 -C (O) 0~M + (9) 

(5£t£, R 7 , R 14 £<fctm + fcUl^LJk%<Z>£|Hl^T*&£>o ) 

5 *M^*k : 

H 2 C = CH-CH 2 -OH, H 2 C = CH-CH (CHg) -OH, H £ C 
= C (CH 3 ) -CH 2 -OH. H 2 C = CH- (CH 2 ) n ~OH (n&, 
2~2O0li$:$t o ) , H 2 C = CH-CH 2 -0- (CH 2 ) 2 ~OH 
, H 2 C=CH-C (O) O- (CH 2 ) 2 ~OH, H 2 C = C (CH3) - 
C (O) O- (CH 2 ) 2 ~OH, 0 ~> m_ » P -H 2 C = CH-C 6 H 4 
-CH 2 -OH, o-, m-, p-H 2 C = CH-CH 2 -C 6 H 4 -CH 2 
-OH, o-, m-, p -H 2 C = CH-CH 2 -0-C 6 H 4 -CH 2 -0 
Hm<DT)VZI-J\sfe7kmM'gmit'&m o -, m-, p-H 2 C = CH-C 6 
H 4 -OH, o-, m-, p-H 2 C = CH-CH 2 -C 6 H 4 -OH, o- 
, m-, p -H 2 C = CH-CH 2 -0-C 6 H 4 -OHf©7 zsl J -;i/fetfc 

il^«i;H 2 C = CH-C (O) -oh, h 2 c = c (ch 3 ) -c 

(O) -OH, H 2 C = CH-CH 2 -C (O) -OH, H 2 C = CH- (C 
H 2 ) n -C (O) -OH (n&, 2~2 CXD&mZm-to ) , H 2 C = CH 

- (CH 2 ) n ~OC (O) - (CH 2 ) m -C (O) -OH (m&tf n 
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B-xiiM^ot, o~i 2<Dmmzmir B ) , o m -, p -h 2 c = c 



H-C 6 H 4 -C (O) -OH, o-, m-, p - H 2 C = C H - C Hg- C 
6 H 4 -C (O) -OH, o-, m-, p -H 2 C = CH-CH 2 -0-C 6 
H 4 -C (O) -OH. o-, m-, p-H 2 C=CH- (CH 2 ) n ~OC 



(O) -C 6 H 4 -C (O) -OH (n&, 0-1 3<Dmm*mir B ) ^(DiJ 
[0 0 4 7] 

[0 0 4 8] 

m&4kMm{*&mm£. vxm^^m^m^ v^jim^miz^^xm^ti 

^ * 1 fit t s tr-^*l^ft© ^ > S (B-d) 

tICl: y 7;i/>r-^I&iAt5M^^ l^. (B-d) ©^(5!)cf3T*« 

[0 0 4 9] 
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[0 0 5 0] 

TAB— «5£ (10) &C^-t^££^-rs=k0#M^£;ix£o 
R 17 R 18 C (x) _ R 19_ R 9_ C (R 7) = C h 2 ( 10 ) 

££tt^fSI&i~2 otf>y;i/=5p;i/S. Ml6~2 0®7'j-^i, mmwn 

(O) O- (:n*^;bg) , -C (O) - (/r M£) , fifctto-, m 
-, p-7a::=.l/>i6S*r o ) 

XCH 2 C (O) O (CH 2 ) n CH = CH 2 , H3CC (H) (X) C (O 
) O (CH 2 ) „CH = CH 2 , (H 3 C) 2 C (X) C (O) O (CH 2 ) 
B CH = CH 2 , CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) „CH = 
CH 2 , 

[0 0 5 1] 

[ft 2 ] 




C0 2 (CH 2 ) n CH=CH 2 



X 



[0 0 5 2] 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) „CH = CH 2< HgCC (H 
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) (X) C (O) O (CH 2 ) n O (CH 2 ) m CH = CH 2 . (HgC) 2 
C (X) C (O) O (CH 2 ) n O (CH 2 ) m CH = CH 2 , C H3C H £ 
C (H) (X) C (O) O (CH 2 ) n O (CH £ ) m CH = CH 2 , 

[0 0 5 3] 

lit 3 ] 




CO^CH^O-CCH^C^CH;, 



[0 0 54] 

_tfE#5£tCfc^T, X&i&m. Mm. ZtclZHymZm-to n& 1—2 0 CD? 
rnlZO— 2 0<DmWL*m? o 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n ~CH = CH 2> o, m, p 
-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 , o, m, 

P-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) r CH=CH 2 
_tsE#5£{C;}S^T, Xt±^. Mm. £t=.l$Hym$:i$k-to n it 0 ~ 2 0 <Dl 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n ~0- (CH 2 ) r CH = 
CH 2 , o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n ~0- 
(CH 2 ) B -CH = CH 2 , o, m, p-CH 3 CH 2 C (H) (X) -C 
6 H 4 - (CH 2 ) „-0- (CH 2 ) m CH = CH 2 

_bIB#:i£&C;l3^T, XliSM, Mm. £fel$=lVmzm'?o n«l~20©3 

miio~2 cxDmrnzmt. 

o, m, p -XCH 2 -C 6 H 4 -0 - (CH 2 ) n ~CH = CH 2 . o, m 
, P-CH3C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH = CH 2 , 
o, m, p-CH 3 CH 2 C (H) (X) -CgH 4 -0- (CH 2 ) n ~C 
H=CH 2 



MM. Ifettafl&iU niJO~2O0| 
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o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) n ~0- (CH 2 ) B ~C 
H = CH 2 , o, m, p-CH 3 C (H) (X) -CgH 4 -0- (CH 2 ) 
n -0- (CH 2 ) r CH=CH 2 , o, m, p-CHgC^C (H) ( 
X) -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) m -CH = CH 2 

±m<D^iz^5^x. x&shr, Mm. ttdtH^m^m-r. ntii~2oo 

[0 0 5 5] 

H 2 C = C (R 7 ) -R 9 -C (R 17 ) (X) -R 20 -R 18 (11) 
(^rfi, R 7 , R 9 , R 17 R 18 , X&±j£l,tz%<D£.mmT*2bZ> 0 R 20 te, 
WM&ia. -C (O) O- (rnx^l/S) , -C (O) - (^rhi) , 
, o— , m— , p —^n—isyS&^-tc ) 

R 9 ttEi£|g^ £ teUtfg!& 1 —2 0<D2ffi<Dmmm (im&>±<Dx.- J r 

. R 20 tltC (O) Ol^>7i-l/>if 5:ffS^Wl / t)*< < W. 

mtsfeibi:, R 17 tbtiic (o) o*, c (o) 

[0 0 5 6] 

CH 2 =CHCH 2 X, CH 2 =C (CHg) CH 2 X, CH 2 =CHC (H 
) (X) CH 3 , CH 2 =C (CH 3 ) C (H) (X) CHg, CH 2 =CH 
C (X) (CH 3 ) T CH 2 =CHC (H) (X) C 2 H 5% CH 2 =CH 
C (H) (X) CH (CH 3 ) 2 , CH 2 =CHC (H) (X) C g H 5 , C 
H 2 =CHC (H) (X) CH 2 C 6 H 5 , CH 2 =CHCH 2 C (H) (X 
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• #^1 0-2 6 0 1 9 3^ 
w W 

) -C0 2 R, CH 2 =CH (CH 2 ) 2 C (H) (X) -COgR, CH 2 
= CH (CH 2 ) 3 C (H) (X) -C0 2 R, CH 2 =CH (CH 2 ) g C 
(H) (X) -C0 2 R, CH 2 =CHCH 2 C (H) (X) -C 6 H 5 . C 
H 2 =CH (CH 2 ) 2 C (H) (X) -C 6 H 5 . CH 2 =CH (CH 2 ) 
3 C (H) (X) ~C 6 H 5 

[0 0 5 7] 

o -, m-, p-CH £ =CH- (CH 2 ) n -C 6 H 4 - S 0 2 X, o -, 
m-, p-CH 2 =CH- (CH 2 ) n —0-C 6 H 4 - S 0 2 X 

(_hiE#5£X;J3^T, XfcMftiS, %.fete3ym%:m-to n&0~2 0CD 
) 

[0 0 5 8] 

ifi/>^'j3-,H/, l, 2 A l, 3 - ^"n — 

;k 2-^^;b-i, 2, 2-^*^;i/-i, 3-^ 

□ l, 4 -^^ l, 3 y — l, 2 

2, 3 tr^-zr-^/, i, 5-^.y^y 
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l, 4 -^>#>S/^-;k 2, 4 l, 6- 
/\ 3f-y- -;k i, 7 i, 8 -Jt? xyp^-jis^ 

1, 9 i, io-fA>^-;K i, i 2-Kf*>^ 
^--;k i, 2 -s>^n^>^>^^-— ;k i, 3 w<y# y*J$r—)\, 
, l, 2 n^\^rit>^^--;i/, l, 3 -S/^n^^pi?->S/^--;i/, l, 
4 -i/t? n^irVyVJr-jv, **yi?a-;i/, l, 2, 4-^^>hyt-;i/ 
, jj^zi-)]/^ u\/;vyj-;v^ t:Fni3f/>. l, 2 - S/k: Fn^p -y % 

l, 3 -V\l Yu*t/1-7Z l, 5-i?t:Fn^i/t7^l/>, 

2, 6 Fn^ri/-^-^^ 2, 2' - If :7 cc ^ - 4, 4' 

i7-;K bfx (4-tFn^fj/7x-;i/) 4, 4' ->rv^ntfi) 

•X>^ocy-;K 3, 3' - (m-U2sZ?*3ri/) P^olJ-JV^ a, a' - 

^tFn^F^-p-^ri/i/x i, i, i - h y ^ (4 -t: Fa^ri/^ ji—jv 
) n°D^fn-;K l, 2, 4 F y >r-;i/^©j}f y ; 

ni^i/>^T^>, i, 3-^7^;^da'x i, 2 -s^7^ J -fu/^y 
, l, 4-VT5. Jz?*y, l, 2 -^'7^ 7 - 2 -*^;b:/n/\°>, l, 5 

-S/7^>"<>#>, 2, 2-2/^5^;V-l, 3 -^tm^T^ 1, 6 
-A^t>^7 5>, 1, 7 -/\^^>^T^ 1, &yVYKy 

, i, 9-^r^y^^-> % i, io-i/ - 7^f*x i, i2-i/7^; 

Fir:2j 4, 4' (J/^n/\dpi/;i/T^ >) > 1, 2-*?7 

^ y s>^7 w\*r-y-y. 1, S-i/'T^^^^nA^rfX 1, 4->>7^^> 
^D^\^r-9->, 1, 2 -7x- i^>^7^ 1, 3 - "7 airi > 5^7 ^ >, 
1, 4 -7x-l/>^'7^ a, a' - ^ ^ - P - 2/ 1/ ym(D*< V T 

^y ; 3s£zf±mytfVT$yit&%!)<z>r;i*!V&mm. ; 

;ins\?m, T*J\±ym> i, 7-/\^*>*;*^/j}?>k, i, 

8 #ypij;i7$ym. l, 9 - 7 l, io-r*> 

s>#;i/3tf>lfc, l, li-')^^^^!, l, 12-Ff*>^* 
^3^>ift, l, 2-i/9w<y%yVi3)]sTSyW.. i, 2 n^\^p-y->y 
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jifl/tfyWt. l, 3 -i/*7W\*rVyVl})hj$ym, l, 4 u^v-y 
Vjjfrtfym. l, 3, 5 -£/*n /\ hy*^/3K>fift, 7^;i/^E, >fy 

7#JlWt* 7-\s7*Jl&. 1, 2, 3 - ^>t*> h 'J 1, 2, 4 

, 5 -siyHy^- h 5 % )V7$ym^e>?HV % JbtfyM ; 23<fctf_hga3}<y 

l, 2 -x^y^ l, 3 -yn/t>^^-^--;i/, i, 4 

2, 3 l, 5 l, 6 
-^^r-9->^^^--;i/, i, i -^-r%yv^-x-)\,. i, 8-a-#*>*;^ 
;K 1, 9 - y 2-^;i/*^bxf;i/i-f>fl/> p-3f 

a, a' l, 2 -Kyif yVf-Hr— ;k l, 3 

if^^*-;!^ 1, 4 -'Oi?:/ 5?*- tf-/]/, ^©tKU ; £ <fct>\ 

Msy^A, sftth'j^A. mtiivy&o 

[0 0 5 9] 

JiSB^-^ (C) ©*Bfca££^fc<fc*aM^Sl^;i/^m^#fcJBv*T 
fcVNtf, ^ftWtCtt^KlJfi^S (C-a) - (C-d) <D^mteE*m-fZ>Z. 
[0 0 6 0] 

D-a) - (D-i) (D;£&{CJ: t> #3 3 

(C-a) ^KSfcH^^^^t^HH^-rstf-^M^^^cKiSK:, 7km 

[0 0 6 1] 

(C - b) zKSftK£sl>&< £ % lfffSlf-Ml^tr'JM VJ/7 
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(c-c) try s?>«(oifis#«ET, *KS&^fe<t : fe lfi^-rstf-^/ 

[0 0 6 2] 

(C-d) MMiE©#£T, #^«£^fc<£%l^-r<5fc^;i^Ml^& 
^mitariZ^-t (D-a) ~ (D-f) <D £z>tel5mtfMij<tstlZ>-t>\ d*l 

(D ism tc Rgjg £ *i & =fo <d -e It & V ^ o 

(D-a) U tf>^S?*;i/S-&K:J:y ¥—)i&n&i&z&i&-3-z>m^ TSE 

#o i t&m & m 2 <d ^ y v - t. l r hjcs $ -& & 

H 2 C = C (R 7 ) - R 8 - R 9 - OH (12) 
[0 0 6 3] 

(D-b) y ifi/y^^^^i/fi-^icj: y t^;i/^fiiirft£i^£-r£>lgSfc. £ 

H 2 C = C (R 7 ) -R 10 -OH (13) 
(55*, R 7 ^3 itKR 10 «±^L/fe=fo©^llI^T'S>S„ ) 



.tffi— «5£ (i s) ^c3SS^^-&'ffc'&^&^:LT^i#^cKJts^l3Q^v^*^ 
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(D- c) JffRRU - 1 3 2 7 0 6#&#fc£jC|»a%Sn* J: e> ft#*£T% j§( 

(d - d ) m^-mm^ tfjjjvm'&iz & vm^ns—m^ 3 x*mz nz>m.m-j\ 

M + C" (R 15 ) (R 16 ) -R 14 -OH (14) 
(:£*, R 14 R 15 fe«fct>*R 16 «±MLfc=fe;©i:|Bf^T*^>§ 0 ) 

(d- e) m^m^vij^m^izii vm*btiz>— j&5£3 

[0 0 6 4] 

(D-f) fi-£#5MB<z>^n^>, ^*b<«— ^3T^$ti^/Nn^> 

So 

HO-R 14 -0"M + (1 5) 

(^*, R 14 fe«fct)fM + ttJ:3*bfc*i©i:ra«n?*€> Q ) 
HO-R 14 -C (O) 0~M + (16) 

##gHj!T'te (D-a) ~ (D-b) ©J^&zKKS&^A-f S#i£tCAn4* 
>#fli&W-£Lfc^»£. MWifiX. y&&T?a>5j&#e> (D-b) (DjjmtfZ 
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[0 0 6 5] 

(D-c) ~ (D-f) (D&otemm-^Utf 

£ »J (D-f) (D^mtftS blZft-t 

[0 0 6 6] 

So 

H-[Si (R 1 ) 2 _ b (Y" ) b O] m -Si (R 2 ) 3 _ a <Y" ) a (17) 
(5$^, R 1 fe«fctJPR 2 tt, V^^j^fgfU ~2 0©7;i/=3f;i/S, J^fgg&6 
~2 0ffl7iJ-^/i, £ li^fjtffc 7 ~ 2 0©77;^M, (R' ) 

3 S i - (R' —2 0(7) l#f<Z)^t:7K^ST^>oT, 3l©R' it 

H-T*J)ott)<l; < , M^ot^T^i^) "e^$n-5 F y ytfi/UJ i/U^i/ 
R 1 *fcttR" 2 *«2MJBii_h#^E-rsi:s, **xe> tefl?— T&oTfc 

, 1, 2, &&H:3 5:, bttO, 1, 2 £at-T 0 mte0~19tf) 

Z.CO\H. m= 0 bV>. 
[0 0 6 7] 

3 FS, 7^/3f£/S> T^y», 7;i^;=^>*, /M3 4*>3£ 
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[0 0 6 8] - 

T 4 IS? £ b tz. iH*#«?teS 1. 1: F n %/ V Jim *. m T 4 mit& 
[0 0 6 9] 

t Kn % > y ;WfcMfS & «fc y ic m& z> r=. & ic, n f □ 5/ y ;Wfc«aiE#«fc&n 

$l^-f t --ff-JVOVyt**/ F\ 2, 5-^^^;i/-2, 5- 

( t -y^;i/^;i/^-dr^) ^-b-i/, 2, 5 2, 5-2? (t- 
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